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[57] ABSTRACT 

In an add/drop multiplexing apparatus, a fixed length cell 
such as an ATM cell can be handled in addition to the 
existing data services. The add/drop multiplexing apparatus 
for supporting a fixed length cell is comprised of: an input 
unit for inputting multiplexed signals transmitted over a 
transmission path; a cross-connect unit for deriving a preset 
time slot signal from the multiplexed signals inputted by the 
input unit; and a tributary interface unit for converting the 
signal derived by the cross-connect unit into a signal having 
such a format corresponding to a low-ordered communica- 
tion network. The tributary interface unit converts a fixed 
length cell received from the low-ordered communication 
network into a signal format processable by the cross- 
connect unit, and also converts the signal outputted from the 
cross-connect unit into a fixed length cell so as to be 
transmitted to the low-ordered communication network. 

7 Claims, 11 Drawing Sheets 
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FIG. 1 
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FIG. 4 
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ADD/DROP MULTIPLEXER FOR 
SUPPORTING FIXED LENGTH CELL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an add/drop multiplexing 
apparatus applicable to a synchronous network. 

2, Description of the Related Art 

Very recently, networks of optical transmission appara- 
tuses are synchronized in conjunction with standardization 
of SONET(Synchronous Optical Network) and SDH 
(Synchronous Digital Hierarchy). A strong demand is rising 
for a continuity of service and flexibility in setting a line 
when a large-scaled network is established. 

Furthermore, also as to data service to subscribers, after 
data is converted into an ATM cell having a fixed length, the 
resulting ATM cell is transmitted on a SONET network. 

Currently, another demand has been made for establishing 
such an optical transmission apparatus capable of transmit- 
ting a SONET signal to a local area and a wide area by 
fetching data service other than the conventional service of 
the basic system and by mapping this data service on the 
SONET signal. 

Conventionally, there is no practical optical transmission 
apparatus applicable to both the local area and the wide area. 
That is, since the apparatus for cross-connecting the STS 
signal level and the apparatus for routing the ATM cell 
utilize the apparatuses having the different specifications 
from each other, a commonly used apparatus for supporting 
both of these apparatuses has not yet been proposed. 

Moreover, a protection switch is standardized at an STS 
signal level of a SONET. There are practically utilized the 
path protection type switch for monitoring the STS signal in 
unit of path, and the bidirectional line protection type switch 
initiated by an occurrence of a line failure. However, a 
protection switch at an ATM signal level has not yet been 
standardized, but also has not yet been used in the practical 
field. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above- 
described problems, and therefore, has an object to provide 
an add/drop multiplexing apparatus capable of accepting a 
fixed length cell by which a local area network can be 
supported in addition to the existing services (DS1, DS3, 
STS-1 etc). That is, a first object of the present invention is 
to realize a service with flexibility. 

A second object of the present invention is to provide a 
protection technique capable of responding to a fixed length 
cell for supporting a local area network. 

To achieve the above-described objects, the present 
invention has been accomplished. 

A first description will now be made of an apparatus 
capable of achieving the first object. That is, an add/drop 
multiplexing apparatus, according to the present invention, 
is comprised of: an input unit for inputting multiplexed 
signals transmitted over a transmission path; a cross-connect 
unit for deriving a preset time slot signal from the multi- 
plexed signals inputted by the input unit; and a tributary 
interface unit for converting the signal derived by said 
cross-connect unit into a signal having such a format cor- 
responding to a low-ordered communication network. The 
tributary interface unit converts a fixed length cell received 
from said low-ordered communication network into a signal 
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format processable by said cross-connect unit, and also 
converts the signal outputted from said cross-connect unit 
into a fixed length cell so as to be transmitted to said 
low-ordered communication network. For instance, an opti- 
cal fiber is employed as the transmission path. When an 
optical signal is converted into an electric signal at an STS-1 
level at the input unit, in order to transmit the fixed length 
cell to the optical fiber, after the fixed length cell is mapped 
to the STS-1, the fixed length cell is electric- to-optical 
converted into the optical signal which will then be trans- 
mitted to the optical fiber. 

Conversely, the optical signal transmitted by the optical 
fiber is converted into the electric signal at the input unit and 
then the electric signal is inputted into the cross-connect 
unit. 

At this time, the signal at the DS3 level and the signal at 
the STS level are derived (DROP), or pass through 
(THROUGH), otherwise are inserted (ADD) at the cross- 
connect unit. The electric signal produced by mapping the 
fixed length cell passes through the cross-connect unit, and 
is dropped, passes through, or is added at the tributary 
interface unit. To this end, the tributary interface unit owns 
the VC table for registering therein the virtual channel (VC) 
used by the low-ordered communication network in order to 
communicate the fixed length cell through the virtual chan- 
nel. Then, the tributary interface unit drops, or passes 
through the fixed length cell received with reference to this 
VC table. 

That is, the tributary interface unit includes: the VC table; 
a signal terminal unit for converting the signal outputted 
from said cross-connect unit into the fixed length cell; a 
routing tag assembling unit for deriving a virtual channel 
discriminator from a header portion of the fixed length cell 
outputted from said signal terminal unit, for comparing the 
derived virtual channel discriminator with the virtual chan- 
nel registered in said VC table, and for adding a routing tag 
indicative of said low-ordered communication network as a 
destination to said fixed length cell when both of said virtual 
channels are coincident with each other; a routing device for 
investigating the routing tag of the fixed length cell output- 
ted from said routing tag assembling unit so as to judge 
whether or not the destination of said fixed length cell is said 
low-ordered communication network, for transferring said 
fixed length cell to said low-ordered communication net- 
work when the destination of said fixed length cell is said 
low-ordered communication network, and for returning 
(passing through) said fixed length cell to said routing tag 
assembling unit when the destination of said fixed length 
cell is not said low-ordered communication network; and a 
routing tag disassembling unit for removing the routing tag 
from the fixed length cell to be transmitted from said routing 
device to said low-ordered communication network. 

When the fixed length cell is returned from said routing 
device, said routing tag assembling unit removes the routing 
tag from said fixed length cell, and returns the fixed length 
cell whose routing tag has been removed to said cross- 
connect unit. 

To achieve the second object, while a plurality of add/ 
drop multiplexing apparatuses are connected by way of a 
transmission path for a present operation system and a 
transmission path for a spare operation system in a ring 
shape to constitute a communication network, each of said 
add/drop multiplexing apparatuses is comprised of: a signal 
terminal unit/a routing tag assembling unit used for said 
transmission path for the present operation system; and a 
signal terminal unit/a routing tag assembling unit used for 
said transmission path for the spare operation system. 
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When such a fixed length cell for designating said low- 
ordered communication network as a destination is inputted 
from the signal terminal unit used for the transmission path 
for said present operation system, the routing tag assembling 
unit used for the transmission path for the present operation 
system attaches such a routing tag for indicating the low- 
ordered communication network as the destination to said 
fixed length cell. 

To the contrary, when such a fixed length cell for desig- 
nating said low-ordered communication network as a des- 
tination is inputted from the signal terminal unit used for the 
transmission path for said spare operation system, the rout- 
ing tag assembling unit used for the transmission path for the 
spare operation system attaches to said fixed length cell such 
a routing tag for indicating that said fixed length cell is 
discarded. 

At this time, when the fixed length cell outputted from the 
routing tag assembling unit used for the transmission path 
for the present operation system is inputted, the routing 
device confirms that the destination is directed to the low- 
order communication network by referring to the routing tag 
of this fixed length cell. Then, the routing device transfers 
the inputted ATM cell to the low-ordered communication 
network. On the other hand, when the fixed length cell 
outputted from the routing tag assembling unit used for the 
transmission path for the spare operation system is inputted, 
the routing device confirms that this fixed length cell should 
be discarded by referring to the routing tag of this fixed 
length cell. Then, the routing device discards the inputted 
fixed length cell. 

It should be understood that when the failure happens to 
occur in the transmission path for the present operation 
system, the present operation system may be switched into 
the spare operation system by replacing the content of the 
routing tag assembled in the routing tag assembling unit 
used for the transmission path for the present operation 
system by the content of the routing tag assembled in the 
routing tag assembling unit used for the transmission path 
for the spare operation system. 

Furthermore, each of the add/drop multiplexing appara- 
tuses may own such a ring topology map for recording 
therein the positional information of the add/drop multiplex- 
ing apparatuses present on the transmission path along the 
transmission direction of the transmission path on the 
present operation system side. For instance, when the com- 
munication network is constituted by connecting the four 
add/drop multiplexing apparatuses in a ring shape, namely, 
the add/drop multiplexing apparatus A, the add/drop multi- 
plexing apparatus B, the add/drop multiplexing apparatus C, 
and the add/drop multiplexing apparatus D, the ring topol- 
ogy map of the add/drop multiplexing apparatus A becomes 
B-C-D, The ring topology map of the add/drop multiplexing 
apparatus B becomes C-D-A. Further, the ring topology map 
of the add/drop multiplexing apparatus C becomes D-A-B. 
The topology map of the add/drop multiplexing apparatus 
becomes A-B-C. 

Also, each of the add/drop multiplexing apparatuses may 
include a switch map for registering such information used 
to specify whether or not the present operation system needs 
to be switched by the spare operation system when a failure 
happens to occur in each of said add/drop multiplexing 
apparatuses with respect to each of add/drop multiplexing 
apparatus identification information used to identify said 
respective add/drop multiplexing apparatuses. 

Furthermore, each of said add/drop multiplexing appara- 
tuses may include a failure detecting unit for judging that a 
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failure happens to occur in such an add/drop multiplexing 
apparatus located on a down stream side among the adjoin- 
ing add/drop multiplexing apparatuses when said failure 
detecting unit detects an insufficient synchronization of the 

S fixed length cell received by said tributary interface unit, and 
refers to said ring topology map; a failure occurrence 
notifying unit for transmitting to said communication 
network, an OAM cell for recording therein add/drop mul- 
tiplexing identification information used to specify the add/ 

10 drop multiplexing apparatus located on the down stream side 
when said failure detecting unit judges that the failure 
happens to occur in said add/drop multiplexing apparatus on 
the down stream side; and a transmission path switching unit 
for deriving the add/drop multiplexing apparatus identifica- 

15 tion information from said OAM cell when the OAM cell is 
transferred from another add/drop multiplexing apparatus, 
for retrieving said switch map while using said add/drop 
multiplexing apparatus identification information as a 
keyword, and for substituting a content of a routing tag 

20 assembling unit used in the transmission path for the present 
operation system by a content of a routing tag assembled by 
said routing tag assembling unit used in the transmission 
path for the spare operation system. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present invention 
may be gained by reading the subsequent detailed descrip- 
tion with reference to the drawings, in which: 
30 FIG. 1 is a schematic block diagram for representing a 
structure of a network to which a SONET-ADM apparatus 
according to an embodiment of the present invention is 
applied; 

FIG. 2 is a block diagram for showing an internal arrange - 
35 ment of the SONET-ADM apparatus shown in FIG. 1; 

FIG. 3 is a block diagram for indicating an internal 
arrangement of a tributary interface unit for a LAN; 

FIG. 4 schematically illustrates functional arrangements 
of a protection system employed in the SONET-ADM 
40 apparatus of FIG. 1; 

FIG. 5 indicates a concrete example of a ring map PDU; 

FIG. 6 shows a concrete example of a VC table; 

FIG. 7 denotes a concrete example of a protection OAM 

45 ce U; 

FIG. 8 represents a concrete example of a switch map; 
FIG. 9 shows a concrete example of a VC table set on the 
SONET; 

FIG. 10 indicates a concrete example of a switch map set 
50 on the SONET; and 

FIG. 11 schematically illustrates an execution example of 
a protection switch when a failure happens to occur. 

DETAILED DESCRIPTION OF THE 
55 PREFERRED EMBODIMENTS 

Referring now to drawings, a description will be made of 
various preferred embodiments according to the present 
invention. 

60 In accordance with an embodiment, SONET-ADM 
(Synchronous Optical Network- Add/Drop Multiplexing) 
apparatus as a concrete example of an add/drop multiplexing 
apparatus of the present invention will now be described. 
Then, a network to which the SONET-ADM apparatus is 

65 applied is explained with reference to FIG. 1. 

As indicated in FIG. 1, according to this embodiment, an 
optical fiber whose communication protocol is OC-3 (optical 
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carrier level 3) is employed as a transmission path, and four 
sets of SONET-ADM apparatuses "A" to "D" (1 to 4) are 
connected via this optical fiber to each other, by which ring 
topology may be formed. The optical fiber is comprised of 
an optical fiber for a present operation system, and an optical 5 
fiber for a spare operation system. Then, the transmission 
direction of the optical fiber for the present operation system 
is opposite to that of the optical fiber for the spare operation 
system. 

Each of the SONET-ADM apparatuses A to D (1 to 4) 10 
transmits/receives a signal by using the optical fiber for the 
present operation system during the normal condition, and 
transmits/receives a signal by employing the optical fiber for 
the spare operation system when a failure happens to occur. 

Furthermore, a local area network (will be referred to as 15 
a "LAN" hereinafter) is connected to the respective SONET- 
ADM apparatuses A to D (1 to 4) in addition to a commu- 
nication network of a DS-3 (digital signal level 3) and an 
STS-1 (synchronous transport signal level 1). 

An internal arrangement of the SONET-ADM apparatus 20 
A(l) will now be explained with reference to FIG. 2. 

As represented in FIG. 2, the SONET-ADM apparatus 
A(l) is equipped with a cross-connect unit 9, and line 
interface units 3 and 5 provided at connection portions ^ 
between this cross-connect unit 9 and the optical fiber. In 
this drawing, the line interface unit 5 is provided at an input 
portion of the optical fiber for the present operation system 
(output portion of optical fiber for spare operation system) of 
the cross-connect unit 9, and also the line interface unit 10 3Q 
is provided at an output portion of the optical fiber for the 
present operation system (input portion of optical fiber for 
spare operation system). It should be understood in this 
specification that the line interface units 5 and 10 are 
connected to the cross-connected unit 9 by way of signal 
lines at the STS-1 level. 

Each of the line interface units 5 and 10 converts the OC-3 
signals received from the optical fiber for the present opera- 
tion system and the optical fiber for the spare operation 
system into the STS-1 signals, and inputs the STS-1 signal 4Q 
to the cross-connect unit 9. Furthermore, the respective line 
interface units 5 and 10 convert the STS-1 signal outputted 
from the cross-connect unit 9 into the OC-3 signal and send 
this OC-3 signal to the optical fiber. 

Additionally, in the SONET-ADM apparatus A(l), a 45 
tributary interface unit 7 for DS3 is provided at a connection 
portion between the cross-connect unit 9 and a DC3 line. A 
tributary interface unit 6 for an STS-1 is provided at a 
connection portion between the cross-connect unit 9 and the 
STS-1 line, and a tributary interface unit 8 for a LAN is 50 
provided at a connection portion between the cross-connect 
unit 9 and the LAN. 

The tributary interface units 6 to 8 select a predetermined 
time slot from a multiplexed signal acquired from the line 
interface units 5 and 10, derive a signal stored in the selected 55 
time slot, and convert this derived signal into such a signal 
with a signal format depending upon the respective com- 
munication protocols. The tributary interface units 6 to 8 
convert the DS-3 signal, the STS-1 signal, and the LAN 
signal into the STS-1 signal to thereby write this converted 60 
STS-1 signal into a preselected time slot of the multiplexed 
signal. 

Although not shown in this drawing, the tributary inter- 
face unit 7 for the DS3 is arranged by a selector, an STS 
terminal unit, and a line terminal unit. 65 

The selector selects the signal transmission to either the 
optical fiber for the present operation system, or the optical 
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fiber for the spare operation system. The selector also selects 
the signal reception from either the optical fiber for the 
present operation system, or the optical fiber for the spare 
operation system. 

The STS terminal unit terminals the STS-1 signal output- 
ted from the selector, and converts this STS-1 signal into a 
signal in a DS3 format. The STS terminal unit converts the 
DS3 type signal received by the line terminal unit into the 
signal in the STS-1 format which will then be transferred to 
the selector. 

The line terminal unit transmits/receives a signal supplied 
to a DS3 communication line. 

The tributary interface unit 7 for the STS is arranged by 
a selector and a line terminal unit. 

The selector selects the signal transmission to either the 
optical fiber for the present operation system, or the optical 
fiber for the spare operation system. The selector also selects 
the signal reception from either the optical fiber for the 
present operation system, or the optical fiber for the spare 
operation system. 

The line terminal unit transmits the STS-1 signal output- 
ted from the selector to an STS-1 communication line. The 
fine terminal unit also transfers the STS-1 signal received 
from the STS-1 communication line to the selector. 

Furthermore, in the tributary interface unit 8 for the LAN, 
as indicated in FIG. 3, a plurality of LAN communication 
lines are connected, and LAN terminal units 8a are provided 
at connection portions thereof. Then, an ATM cell 
assembling/disassembling unit Sb is connected to the LAN 
terminal unit 8a, and a routing tag assembling/disassembling 
unit 8c is connected to this ATM cell assembling/ 
disassembling unit Sb. Furthermore, an ATM routing device 
8d is connected to the routing tag assembling/disassembling 
unit 8c, and two sets of routing tag assembling/ 
disassembling units Se are connected to this ATM routing 
device Hd. An STS terminal unit 8/ is connected to each of 
the routing tag assembling/disassembling units He, and the 
cross-connect unit 9 is connected via the signal line of the 
STS-1 level to this STS terminal unit 8/. It is now assumed 
that among the two STS terminal units 8/, one STS terminal 
unit 8/ is connected to the STS-1 signal line connected to the 
optical fiber for the present operation system, whereas the 
other STS terminal unit 8/ is connected to the STS-1 signal 
line connected to the optical fiber for the spare operation 
system. 

To transmit a signal, the ATM cell assembling/ 
disassembling unit Sb converts a signal received by the LAN 
terminal unit 8a into an ATM cell. To receive a signal, this 
ATM cell assembling/disassembling unit Sb disassembles 
the ATM cell received from the routing tag assembling/ 
disassembling unit 8c to thereby produce a signal adaptive 
to the LAN. 

The routing tag assembling/disassembling unit Sc 
attaches, or adds a routing tag to the ATM cell produced by 
the ATM cell assembling/disassembling unit 86 when a 
signal is transmitted. This routing tag is determined based 
upon a destination of an ATM cell and failure information of 
the SONET, and corresponds to such information used to 
instruct whether the ATM cell with the routing tag is 
transmitted to the optical fiber for the present operation 
system, or the optical fiber for the spare operation system. 
Upon receipt of the ATM cell with the routing tag from the 
ATM routing device 8d, the routing tag assembling/ 
disassembling unit 8c removes the routing tag and transfers 
this routing tag to the ATM cell assembling/disassembling 
unit Sb when the signal is received. This routing tag is such 
information used to designate a destination of the LAN. 
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Upon receipt of the ATM cell with the routing tag from the 
routing tag assembling/disassembling unit 8c, the ATM 
routing device Sd routes the signal to be transmitted to any 
one of these two routing tag assembling/disassembling units 
Se with reference to the routing tag when the signal is 
transmitted. Then, when the ATM cell with the routing tag 
sent from any one of the routing tag assembling/ 
disassembling unit Se is received, the ATM routing device 
Sd switches the operations during the signal reception with 
reference to the routing tag as follows: The AIM cell is 
transferred to the routing tag assembling/disassembling unit 
8c, the ATM cell is transferred to an OAM cell assembling/ 
disassembling unit Sg, or the ATM cell is again returned to 
the routing tag assembling/disassembling unit Se, In other 
words, the routing tag assembling/disassembling unit Se 
judges whether or not the received signal corresponds to the 
OAM cell with reference to a channel value of this received 
signal if this channel value is equal to a preset channel value. 
Then, if this signal corresponds to the OAM cell, then the 
routing tag assembling/disassembling unit Sg attaches to this 
signal such a routing tag whose destination is the OAM cell 
assembling/disassembling unit Sg. On the other hand, if this 
signal is not equal to the OAM cell, then the routing tag 
assembling/disassembling unit Sg attaches to this signal 
such a routing tag which designates the LAN corresponding 
to the destination of this signal. Moreover, in the case that 
the channel value of the received signal is not coincident 
with a preselected channel value, the routing tag assembling/ 
disassembling unit Se attaches to the signal such a routing 
tag whose destination is the routing tag assembling/ 
disassembling unit Se in order that this SONET-ADM appa- 
ratus (A)l passes through. As a result, the ATM routing 
device Sd may switch the operations with reference to the 
routing tag as follows. That is, the ATM cell is transmitted 
to the routing tag assembling/disassembling unit. 8c, to the 
OAM cell assembling/disassembling unit Sg, or to the 
routing tag assembling/disassembling unit Se. It should be 
noted that among the two routing tag assembling/ 
disassembling units Se, routing tag assembling/ 
disassembling unit Se employed in the present operation 4Q 
system attaches the routing tag specific to the LAN for 
destination, whereas the routing tag assembling/ 
disassembling unit Se employed in the spare operation 
system attaches the routing tag for discarding the signal. 

As explained above, the routing tag assembling/ 45 
disassembling unit Se performs the attaching process of the 
routing tag when the signal is received, whereas the routing 
tag assembling/disassembling unit 8e receives the AIM cell 
with the routing tag from the ATM routing device Sd and 
removes the routing tag from this ATM cell when the signal 
is transmitted. 

Upon receipt of the ATM cell from the routing tag 
assembling/disassembling unit Se, the STS terminal unit 8/ 
disassembles this ATM cell to be converted into the STS-1 
type signal which will then be transmitted during the signal 
transmission. When the signal is received, the STS terminal 
unit Sf converts the STS-1 type signal received from the 
cross-connect unit 9 into the ATM cell. 

The OAM cell assembling/disassembling unit Sg pro- 
duces an OAM cell containing failure occurrence informa- 
tion when a failure or malfunction happens to occur in the 
received ATM cell (when insufficient synchronization of 
ATM cell happens to occur). In the case that failure occur- 
rence information is received from other SONET-ADM 
apparatus, a CPU (not shown in detail) employed in the 
SONET-ADM apparatus decodes this OAM cell into a 
processable data format. 



Next, a description will now be made of an ATM protec- 
tion function of the SONET-ADM apparatus A(l), 

FIG. 4 is a block diagram for representing sorts of 
functions realized by executing an application program 
stored in a memory by a CPU of the SONET-ADM appa- 
ratus A(l). 

As indicated in FIG. 4, the SONET-ADM apparatus A(l) 
includes a failure detecting unit 100, a failure occurrence 
notifying unit 110, a transmission path switching unit 120, a 
set up unit 130, a ring topology map 140, a switch map 150, 
and a VC table 160. 

The failure detecting unit 100 monitors the AIM cell 
received by the tributary interface unit 8 for the LAN in 
order to detect insufficient synchronization of the AIM cell. 
Then, when the insufficient synchronization of the ATM cell 
is detected, the failure detecting unit 100 judges that a failure 
happens to occur either within the SONET-ADM apparatus 
located adjacent to the own SONET-ADM apparatus A(l) 
along the down stream direction, or in the optical fiber 
between this SONET-ADM and the own SONET-ADM 
apparatus A(l). 

When the failure detecting unit 100 detects an occurrence 
of a failure, the failure occurrence notifying unit 110 notifies 
this occurrence of the failure to other SONET-ADM appa- 
ratuses. Concretely speaking, when the failure detecting unit 
100 detects that the failure happens to occur in the SONET- 
ADM apparatus positioned along the down stream direction, 
the failure occurrence notifying unit 110 notifies the TID of 
this SONET-ADM apparatus to the OAM cell assembling/ 
disassembling unit Sg and notifies the occurrence of this 
failure to other SONET-ADM apparatuses. At this time, the 
OAM cell assembling/disassembling unit Sg produces both 
an OAM cell for failure information and another OAM cell 
for a protection switch, and inserts these OAM cells into a 
channel for managing the optical fiber. As the OAM cell for 
failure information, there are an OAM cell containing an 
alarm display signal AIS to be transmitted to the down 
stream side of the optical fiber for the present operation 
system, and another OAM cell containing a local terminal 
reception failure signal FERF to be transmitted to the up 
stream side of the optical fiber for the present operation 
system. Then, the OAM cell for the protection switch is 
arranged in function specific fields of the OAM cell as 
shown in FIG. 5 by a "Switch type" for storing sorts of 
protection switches (switching from present operation sys- 
tem to spare operation system due to failure occurrence, 
forcible switching from present operation system to spare 
operation system in response to command, recovery from 
50 spare operation system to present operation system in 
response to command, recovery from spare operation system 
to present operation system when SONET-ADM apparatus 
is recovered from failure, and the like); a "Fiber" for storing 
information used to specify an optical fiber where a failure 
happens to occur (optical fiber for present operation system, 
or optical fiber for spare operation system); and an "1D- 
type" for storing information used to identify whether the 
TID is stored, or the NSAP is stored. This OAM cell for the 
protection switch is further constructed of a "TID or NSAP 
Length" for storing information used to indicate a length of 
"HD/NSAP of originating node" for storing the TID of the 
SONET-ADM apparatus for originally issuing the OAM 
cell; the above-described "TID/NSAP of originating node"; 
and "Unused" of an unused region. 

The transmission path switching unit 120 switches the 
signal reception path from the present operation system to 
the spare operation system in the case that a failure happens 
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to occur on the signal transmission path defined from the When the ring map PDU is transmitted, each of the 

SONET-ADM apparatus of a counter party under commu- SONET-ADM apparatuses writes the own SONET-ADM 

nication to the own node. apparatus identification information (TID) into the source 

As indicated in FIG. 6, the VC table 160 is such a table SONET-ADM apparatus identification information region 

for registering destination information and pass through 5 (TID of the source code) of the ring map PDU format, and 

discrimination information with respect to each of channels further the length of the SONET-ADM apparatus identifi- 

multiplexed to the optical fiber at the OC-3 level. The cation information (UD) into the length information region 

destination information corresponds to information used to (Length of source TID). Then, the SONET-ADM apparatus 

identify a SONET-ADM apparatus communicated as a inserts the ring map PDU into the management channel for 

counter party by using this channel, and SONET-ADM 10 hie multiplexed optical fiber so as to transmit this ring map 

apparatus identification information (TID) of the SONET- PDU on the SONET Upon receipt of the ring map PDU, 

ADM apparatus of the counter party is registered. The pass other SONET-ADM apparatuses writes the SONET-ADM 

through identification information corresponds to such apparatus identification information TID of the own node 

information used to identify whether the signals transmitted into the last region of the SONET-ADM apparatus list region 

through the respective channels are acquired within the own 15 (list TIDs and TID lengths) and inserts this SONET-ADM 

node ("drop"), or these signals pass through the own node apparatus identification information TID into the manage- 

("through"). When the signals are dropped, "No" is ment channel. 

registered, whereas when the signals pass through, "YES" is As described above, the ring map PDU is returned via a 

registered as the pass through identification information. For plurality of SONET-ADM apparatuses operated on the 

instance, in the case that channels "100" and "200" are 20 SONET to the source SONET-ADM apparatus. When the 

multiplexed to the optical fiber at the OC-3 level, and both ring map PDU transmitted from the own node is received, 

the SONET-ADM apparatus A(l) and the SONET-ADM the source SONET-ADM apparatus reads out the list of the 

apparatus C(3) communicated with each other by using the SONET-ADM apparatus identification information (TID) 

channel "200", no information is registered in the destina- from the SONET-ADM apparatus list region (list TIDs and 

tion information of the channel "10CT, and "YES" is regis- 25 TID lengths) of this ring map PDU, and thereafter discards 

tered in the pass through identification information in the VC the ring map PDU. Then, the source SONET-ADM appa- 

table 160 of the SONET-ADM apparatus A(l). On the other ratus produces the ring topology map 140 in accordance 

hand, in the VC table 160 of the SONET-ADM apparatus with the list of the SONET-ADM apparatus identification 

C(3), the TID "C" is registered to the destination informa- information (TID). Such a process operation is executed by 

tion of the channel "200", and "NO" is registered to the pass 30 the set up unit 130 when the SONET is set up, a new node 

through identification information. is additionally provided, or every time when a preselected 

The ring topology map 140 is such a map for representing time period has elapsed, 
a transmission path of an optical fiber for a present operation The switch map 150 is such a map for storing therein 
system of a SONET For example, in FIG. 1, the transmis- information used to switch the present operation system and 
sion direction of the optical fiber for the present operation 35 the spare operation system in the case that a failure happens 
system is defined by from the SONET-ADM apparatus A(l) to occur on an optical fiber. A concrete example of this 
via the SONET-ADM apparatus B(2), SONET- AM appara- switch map 150 is indicated in FIG. 8. It is assumed that the 
tus C(3), and the SONET-ADM apparatus D(4) to the switch map indicated in FIG. 8 is the switch map of the 
SONET-ADM apparatus A(l). In the ring topology map of SONET-ADM apparatus A(l), and corresponds to the VC 
the SONET-ADM apparatus A(l), "B-C-D" is registered. 40 table 160 of FIG. 6. In this case, transmission path switching 
Then, in the topology map of the SONET-ADM apparatus information (VCCs) has been registered with respect to each 
B(2), "C-D-A" is registered. Also, in the ring topology map of the TIDs of the SONET-ADM apparatuses existing on the 
of the SONET-ADM apparatus C(3), "D-A-B" is registered. SONET. The transmission path switch information (VCCs) 
Furthermore, in the ring topology map of the SONET-ADM corresponds to such information used to identify whether or 
apparatus D(4), "A-B-C is registered. This ring map topol- 45 not the signal transmission path from the communication 
ogy is set when the ring topology map of the SONET is set counter party to the own node is interrupted when the failure 
up. This setting method is carried out by circulating a happens to occur in the relevant SONET-ADM apparatus, 
protocol data unit called as a "ring map PDU" in a man- With regard to the SONET-ADM apparatus whose signal 
agement channel previously secured on an optical fiber. This transmission path is interrupted, the channels used by the 
ring map PDU is constructed of, as shown in FIG. 7, an 50 own node and the SONET-ADM apparatus functioning as 
information region for indicating a sort of protocol data unit the communication counter party are registered as the trans- 
(Ring-map PDU type), an information region for represent- mission path switching information. For example, while the 
ing a length of the protocol data unit (Total PDU length), and SONET-ADM apparatus A(l) communicates with the 
a source SONET-ADM apparatus identification information SONET-ADM apparatus C(3) by using the channel 200, 
region for identifying a source SONET-ADM apparatus of a 55 there exist the SONET-ADM apparatus C(3) and the 
protocol data unit (TID of the source node). This ring map SONET-ADM apparatus A(l) on the signal transmission 
topology is further arranged by a length information region path defined from the SONET-ADM apparatus C(3) to the 
for denoting a length of this source SONET-ADM apparatus SONET-ADM apparatus D(4). As a consequence, when a 
identification information region (Length of source TID), failure happens to occur in either the SONET-ADM appa- 
and a SONET-ADM apparatus list region indicative of a list 60 ratus C(3), or the SONET-ADM apparatus D(4), the signal 
of the SONET-ADM apparatuses existing on the optical transmission path from the SONET-ADM apparatus C(3) to 
fiber at the OC-3 level. In the SONET-ADM apparatus list the SONET-ADM apparatus A(l), so that the signal trans- 
region, the SONET-ADM apparatus identification informa- mission path must be switched. Then, the channel value 
tion region (TID) of the respective SONET-ADM appara- "200" is registered in the transmission path switching infor- 
tuses and also the length region (Length of TID) represen- 65 mation columns about the SONET-ADM apparatus C(3) and 
tative of the length of this SONET-ADM apparatus the SONET-ADM apparatus D(4) on the switch map 150. 
identification information region (TID). No channel value is registered in the transmission switch 
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information columns of the SONET- ADM apparatuses other the TID of the source SONET-ADM apparatus identification 

than these SONET-ADM apparatus C(3) and SONET-ADM information region (TID of source node) of the ring map 

apparatus D(4). When a failure happens to occur in a certain PDU, the SONET-ADM apparatus writes the own TID into 

SONET-ADM apparatus, the transmission path switching the last region of the SONET-ADM apparatus list region (list 

unit 120 retrieves the switch map 120 by using TID of this s ™$ a°d ™ lengths) of the ring map PDU, and transmits 

SONET-ADM apparatus as the keyword to thereby judge this own 110 to the SONET With such a process operation, 

whether or not the channel value is registered in the trans- * e rin S topology map of the SONET-ADM apparatus A(l) 

mission path switching information column. Then, if the b A e *> mes ''^"^V^u rklg ^°J^ A T p t of S °^ T " 

channel value is registered in the transmission path switch- ^^J^l^ mCS C t/,^ Dng 

ing information column, then the switching operation is 10 ™ P of * e SONET-ADM apparatus C(3) becomes "D-A- 

carried out between the present operation system and the ' ™ d * e . rm S to P° lo Sy ™P of the SONET-ADM appa- 

spare operation system. The transmission path is switched ratus D ( 4 ' becomes A-B-C . 

by switching the contents of the routing tags to be attached Subsequently, a description will now be made of the 

by the routing tag assembling/disassembling unit Se. That is, process operation to form the VC table 160. 

the content of the routing tag to be attached by the routing 15 process operation of the VC table 160 is executed in 

tag assembling/disassembling unit Se of the spare operation response to a command entered by an operator. That is, the 

system is substituted for the content of the routing tag operation of each SONET-ADM apparatus inputs the num- 

already attached by the routing tag assembling/ ber of all channels multiplexed on the SONET, the SONET- 

disassembling unit Se of the present operation system. For ADM apparatus identification information of the communi- 

instance, the routing tag assembling/disassembling unit Se 20 cation counter party, and the number of channels used 

of the present operation system attaches such information between this SONET-ADM apparatus of the communication 

used to specify a LAN destination with respect to the counter party and the own SONET-ADM apparatus. Then, 

received ATM cell as a routing tag, whereas the routing tag tne U P unit I 30 registers the umber of all channels into 

assembling/disassembling unit Se of the spare operation the VC table format. Next, the et up unit 130 writes the 

system attaches to the received ATM cell, such information 25 SONET-ADM apparatus identification information (TID) of 

used to discard this ATM cell as the routing tag. When the &t counter party into the destination information region of 

present operation system must be switched to the spare toe channel under use based upon the number of used 

operation system due to the occurrence of the failure, the channel and the SONET-ADM apparatus identification 

routing tag assembling/disassembling unit Se of the present information (TID) of the counter party, and also writes "NO" 

operation system attaches to the received ATM cell, such 30 into tne P ass through identification information of the used 

information used to discard this ATM cell as the routing tag, channel. Furthermore, the set up unit 130 registers no 

whereas the routing tag assembling/disassembling unit 8e of information in the channel destination information region 

the spare operation system attaches to the received ATM cell except for the channel under use, and writes "YES" into the 

the information used to specify the LAN destination as the P^ through identification region. 

routing tag. 35 For instance, in the case that both the SONET-ADM 

Operations and effects of the above-explained SONET- apparatus A(l) and the SONET-ADM apparatus C(3) com- 

ADM apparatus according to this embodiment will now be tunicate with each other by using the channel "200", and 

described! also both ^ SONET-ADM apparatus B(2) and the SONET- 

* l. r 1L rmrrTAmi ^ *i_ ADM apparatus D(4) communicate with each other by using 

First, each of the SONET-ADM apparatuses initiates the u 1 • #u \m ♦ ui f *u omrcTAnu 

n« i_ lL 0 « KmT . « 40 the channel 100 , in the VC table of the SONET-ADM 

set up unit 130 when the SONET is set up. , A/1 , 4 « . n iU ™. (( ™, 

r r apparatus A(l), as represented in FIG. 9, the TID C of the 

Tne set up unit 130 executes both the process to form the SONET-ADM apparatus C(3) is registered into the destina- 

nng topology map 140 and the process to form the VC table ^ information region of the channel "200", whereas "NO" 

I**®- is registered into the pass through identification information 

The process operation to form the ring topology map 140 45 region. In connection thereto, in the VC table of the SONET- 

will be firstly explained. ADM apparatus C(3), the TID "A" of the SONET-ADM 

To form the ring topology map, the set up unit 130 writes apparatus A(l) is registered into the destination information 

the TID of the own node into the source SONET-ADM region of the channel "200", and "NO" is registered in the 

apparatus identification information region (TID of source pass through identification information region. Also, in the 

node) of the ring map PDU format and transmits this TID of 50 VC table of the SONET-ADM apparatus B(2), the TID "D" 

the own node to the SONET. On the other hand, when the of the SONET-ADM apparatus D(4) is registered into the 

ring map PDU is received from the SONET-ADM apparatus destination information region of the channel "100", and 

located along the down stream, the set up unit 130 judges as "NO" is registered into the pass through identification 

to whether this ring map PDU is transmitted from the own information region. Then, in the VC table of the SONET- 

node, or transmitted from the SONET-ADM apparatus. In 55 ADM apparatus D(4), the TID "B" of the SONET-ADM 

other words, the set up unit reads out the TID from the apparatus B(2) is registered into the destination information 

source SONET-ADM apparatus identification information region of the channel "100", and "NO" is registered in the 

region (TID of source node) of the received ring map PDU pass through identification information region, 

and compares this read TID with the own TID. Then, when When setting of the topology ring map 140 and the VC 

the read TID is coincident with the own TID, the set up unit 60 table 160 is complete, the set up unit 130 forms the switch 

judges that the above-explained ring map PDU is transmit- map 150. First, the set up unit 130 registers the TID of the 

ted from the own node, and then reads out the list of he TIDs SONET-ADM apparatus existing in the SONET into the 

from the SONET-ADM apparatus list region (list TIDs and format of the switch map 150. Then, the set up apparatus 130 

TID lengths) of the ring map PDU, and thereafter discards judges whether or not the SONET-ADM apparatus is present 

this ring map PDU. Thus, the ring topology map based upon 65 on the signal transmission path from the SONET-ADM 

the list of the TIDs read from the ring map PDU is produced. apparatus of the counter party with reference to the topology 

On the other hand, when the own TID is not coincident with map, and registers the value of the channel under use into the 
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transmission path switching information column of this signal, and notifies the ATM cell to the routing tag 

judged SONET-ADM apparatus. For instance, the SONET- assembling/disassembling unit Se. 

ADM apparatus A(l) is communicated with the SONET- First, the routing tag assembling/disassembling unit Se of 

ADM apparatus C(3) by using the channel "200". In this the present operation system detects the VCl from the header 

case, the SONET-ADM apparatus C(3) and the SONET- 5 of the ATM cell to thereby judge the channel under use. 

ADM apparatus D(4) are present on the signal transmission Then, the routing tag assembling/disassembling unit Se 

path defined from the SONET-ADM apparatus C(3) to the retrieves the VC table 160 using the detected channel as the 

SONET-ADM apparatus A(l). Then, in the switch map 150 keyword and refers to the pass through identification infor- 

of the SONET-ADM apparatus A(l), the channel value matio . n - whea "YES" is registered into the pass through 

"200" is registered into the transmission path switching 10 identification information, such a routng tag havuig a des- 

information column of the SONET-ADM apparatus C(3) tuiattontoth^ 

, iU « . . . t . r I % { employed in the present operation system is assembled to be 

1 c^tTA^ 011 pat VTrA Dg mf0nnatl0n 0011111111 ° f attached to the AIM cell To the contrary, when «NO" is 

the SONET-ADM apparatus D(4). registered into the pass through identification information of 

Also, the SONET-ADM apparatus B(2) is communicated me V C table 160, such a routing tag for designating a LAN 

with the SONET-ADM apparatus D(4) by using the channel 15 & assembled to be attached to the ATM cell. 

"100". In this case, the SONET-ADM apparatus A(l) and 0 n the other hand, the routing tag assembling/ 

the SONET-ADM apparatus D(4) are present on the signal disassembling unit Se of the spare operation system detects 

transmission path defined from the SONET-ADM apparatus the VCl from the header of the ATM cell to thereby judge the 

D(4) to the SONET-ADM apparatus B(2). Then, in the channel under use. Then, the routing tag assembling/ 

switch map 150 of the SONET-ADM apparatus B(2), the 20 disassembling unit Se retrieves the VC table 160 using the 

channel value "100" is registered into the transmission path detected channel as the keyword and refers to the pass 

switching information column of the SONET-ADM appa- through identification information. When "YES" is regis- 

ratus D(4) and the transmission path switching information tered into the pass through identification information, such 

column of the SONET-ADM apparatus A(l). * routing tag having a destination to the routing tag 

Furthermore, the SONET-ADM apparatus C(3) is com- 25 assembling/disassembling unit Se employed in the spare 

municated with the SONET-ADM apparatus A(l) by using °P e ' atl0n s y slem 15 £ be attached to the AIM cell 

th ha el "200" by the routing tag assembhng/disassembhng unit He ot the 

. spare operation system. To the contrary, when "NO" is 

In this case, the SONET-ADM apparatus A(l) and the registered into me pass through identification information of 

SONET-ADM apparatus B(2) are present on the signal the VC table 160, such a routing tag for discarding the ATM 

transmission path defined from the SONET-ADM apparatus ce n j s assembled to be attached to the ATM cell. 

A(l) to the SONET-ADM apparatus C(3). Then, in the Furthermore, the routing tag assembling/disassembling 

switch map 150 of the SONET-ADM apparatus C(3), the Se assembles such a routing tag directed to the OEM 

channel value "200" is registered into the transmission path cell assembling/disassembling unit Sg and attaches this 

switching information column of the SONET-ADM appa- routing tag to the ATM cell when the received ATM cell is 

ratus A(l) and the transmission path switching information me OEM cell. 

column of the SONET-ADM apparatus B(2). Ncxt . when the ^ ^ are inputted ftom thc ^ 

Also, the SONET-ADM apparatus D(4) is communicated routing tag assembling/disassembling unit Se, the ATM 

with the SONET-ADM apparatus B(2) by using the channel rou ting device Sd refers to the routing tag of each ATM cell 

"100". In this case, the SONET-ADM apparatus C(3) and 4Q and switc hes the transfer route. Concretely speaking, in the 

the SONET-ADM apparatus B(2) are present on the signal case that either SUCQ information used to designate the 

transmission path defined from the SONET-ADM apparatus routing tag assembling/disassembling unit Se for the present 

B(2) to the SONET-ADM apparatus D(4). Then, in the operation system as a destination, or such information used 

switch map 150 of the SONET-ADM apparatus D(4), the t0 designate the routing tag assembling/disassembling unit 

channel value "100" is registered into the transmission path ^ $ e for the spare ope ration system as a destination is regis- 

switching information column of the SONET-ADM appa- tercd into tnc r0 uti n g tag, the ATM routing device Sd returns 

ratus C(3) and the transmission path switching information the j npuU ed ATM cell, and transfers the ATM cell to either 

column of the SONET-ADM apparatus B(2) (see FIG. 10). the rmi{ing tag assembling/disassembling unit Se for the 

Next, operations of the SONET-ADM apparatus during present operation system, or the routing tag assembling/ 

the normal communication will now be explained. 5Q disassembling unit Se for the spare operation system. Then, 

It should be noted that since the communication process the routing tag assembling/disassembling unit Se removes 

operations related to the STS-1 and the DS-3 are similar to the routing tag from the ATM cell to enter the removed 

those of the prior art, explanations thereof are omitted routing tag into the STS terminal unit 8/. The STS terminal 

When the signals are received from the optical fiber for unit 8/ maps the ATM cell entered from the routing tag 

the present operation system and the optical fiber for the 55 assembling/disassembling unit Se into the STS-1 signal, and 

spare operation system, in the SONET-ADM apparatus, the then input this STS-1 signal mapped by the ATM cell into 

line interface units 5 and 10 convert the signals into signals the cross-connect unit 9. As a result, the ATM signal can pass 

at the STS-1 level which will then be entered into the through the own node. 

cross-connect unit 9. When the LAN destination is registered into the routing 

When the signal directed to the LAN is inputted into the eo tag of the inputted ATM cell, the ATM routing device Sd 

cross-connect unit 9, this signal is entered into the tributary transfers this ATM cell into the routing tag assembling/ 

interface unit 8 for the LAN. disassembling unit Sc. As a consequence, the ATM cell can 

In the tributary interface unit 8 for the LAN, both the STS be dropped, 

terminal unit 8/ provided in the present operation system and Furthermore, when the information used to discard the 

the STS terminal unit 8/ employed in the spare operation 65 ATM cell is registered into the routing tag of the inputted 

system receive the STS-1 signal outputted from the cross- ATM cell, the ATM routing device Sd discards this ATM 

connect unit 9 to derive the ATM cell mapped into the STS-1 cell. 
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Also, when such information for designating the OEM 
cell assembling/disassembling unit 8g as the destination is 
registered into the routing tag of the inputted ATM cell 7 the 
ATM routing device 8d transfers this ATM cell to the OAM 
cell assembling/disassembling unit 8g. 5 

When the ATM routing device 8d drops the ATM cell, the 
routing tag assembling/disassembling unit 8c derives the 
routing tag from the ATM cell entered from the ATM routing 
device 8d and inputs the resulting ATM cell into the ATM 
cell assembling/disassembling unit 8b. io 

When the ATM cell is inputted from the routing tag 
assembling/disassembling unit 8c, the ATM cell assembling/ 
disassembling unit 86 disassembles this ATM cell to be 
recovered into the original signal format responding to the 
LAN as the destination thereof. Then, the AIM cell 15 
assembling/disassembling unit 8b transfers the recovered 
signal to the LAN terminal unit 8a of the LAN as the 
destination. 

As explained above, it is possible to handle the ATM in a 
similar service achieved for the STS-1 and DS-3 which have 20 
been handled in the conventional SONET. 

Subsequently, a description will now be made of opera- 
tions of the SONET-ADM apparatus when a failure happens 
to occur. 

25 

In this case, as indicated in FIG. 11, a failure happens to 
occur in the optical fiber for the present operation system, 
defined between the SONET-ADM apparatus D(4) and the 
SONET-ADM apparatus A(l). 

When the SONET-ADM apparatus A(l) receives the 30 
signal transmitted through the SONET-ADM apparatus 
D(4), the failure detecting unit 100 detects the insufficient 
synchronization of he ATM cell derived from the STS-1 
signal in the STS terminal unit 8/ of the tributary interface 
unit 8 for the LAN, and notifies to the failure occurrence 35 
notifying unit 110, such a fact that the failure happens to 
occur in the signal transmission path from the SONET-ADM 
apparatus D(4), 

When the failure detecting unit 100 detects that the failure 
happens to occur on the signal transmission path from the 40 
SONET-ADM apparatus D(4), the failure occurrence noti- 
fying unit 110 notifies the TID of this SONET-ADM appa- 
ratus D(4) to the OAM cell assembling/disassembling unit 
8g, and transmits the TID to the SONET At this time, OAM 
cell assembling/disassembling unit 8g assembles the OAM 45 
cell containing the alarm display signal AIS, the OAM cell 
containing the remote terminal reception failure signal 
FERF to the up stream side of the optical fiber for the present 
operation system, and the OAM cell for the protection 
switch. 50 

Then, OAM cell assembling/disassembling unit 8g inserts 
the OAM cell containing the alarm display signal AIS into 
the management channel of the optical fiber for the present 
operation system, and transmits this OAM cell to the down 
stream side (namely, in a direction of SONET-ADM appa- 55 
ratus B(2)). The OAM cell assembling/disassembling unit 
8g inserts the OAM cell containing the remove terminal 
reception failure signal FERF into the management channel 
of the optical fiber for the spare operation system, and 
transmits this OAM cell to the up stream side (namely, in a 60 
direction of SONET-ADM apparatus D(4)). Moreover, the 
OAM cell assembling/disassembling unit 8g inserts the 
OAM cell for the protection switch into the management 
channel of the optical fiber for the present operation system, 
and then transmits this OAM cell to the down stream side. 65 

Upon receipt of the OAM cell for the failure information 
and the OAM cell for the protection switch by the SONET- 
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ADM apparatus B(2), the routing tag assembling/ 
disassembling unit 8e of the tributary interface unit 8 for the 
LAN attaches to the received OAM cell such a routing tag 
that the OAM cell assembling/disassembling unit 8g is a 
destination thereof. 

Then, the ATM routing device 8d transfers the OAM cell 
to the OAM cell assembling/disassembling unit 8g. The 
OAM cell assembling/disassembling unit 8g disassembles 
the transferred OAM cell so as to recover such a data format 
processable by the CPU, and notifies this data format to the 
CPU. At this time, the CPU executes the application pro- 
gram stored in the memory to thereby realize the transmis- 
sion path switching unit 120. The transmission path switch- 
ing unit 120 retrieves the switch map 150 by using the TID 
"D" indicative of the failure position as the keyword. In this 
case, with respect to the switch map 150 of the SONET- 
ADM apparatus B(2), the channel value "100" is stored into 
the transmission path switching information column of the 
SONET-ADM apparatus D(4), so that the transmission path 
must be switched. Thus, the transmission path switching unit 
120 instructs the routing tag assembling/disassembling unit 
8e of the spare operation system to change the content of the 
routing tag, so that the transmission path is switched. That 
is, the routing tag assembling/disassembling unit 8e of the 
spare operation system attaches to the received ATM cell, 
the same routing tag as that of the routing tag assembling/ 
disassembling unit 8e for the present operation system. As a 
result, the SONET-ADM apparatus B(2) drops the ATM cell 
transmitted from the SONET-ADM apparatus D(4) from the 
optical fiber for the spare operation system. 

When the OAM cell for the failure information and the 
OAM cell for the protection switch are received, the 
SONET-ADM apparatus C(3) initiates the transmission path 
switching unit 120 in a manner similar to that of the 
SONET-ADM apparatus B(2). The transmission path 
switching unit 120 retrieves the switch map 150 while using 
the TID "D" indicative of the failure position as the key- 
word. In this case, since no information is stored in the 
transmission path switching information column of the 
SONET-ADM apparatus D(4) in the switch map 150 of the 
SONET-ADM apparatus C(3), no transmission path is 
switched. 

When the OAM cell for the failure information and the 
OAM ell for the protection switch are received, the SONET- 
ADM apparatus D(4) initiates the transmission path switch- 
ing unit 120. The transmission path switching unit 120 
retrieves the switch map 150 while using the TID "D" 
indicative of the failure position as the keyword. In this case, 
since no information is stored in the transmission path 
switching information column of the SONET-ADM appa- 
ratus D(4) in the switch map 150 of the SONET-ADM 
apparatus D(4), no transmission path is switched. 

At the time when the occurrence of the failure is detected, 
the SONET-ADM apparatus A(l) initiates the transmission 
path switching unit 120, and retrieves the switch map 150 
using the TID "D" representative of the failure position as 
the keyword. In this case, the channel value "200" is stored 
in the transmission path switching information column of 
the SONET-ADM apparatus D(4) in the switch map 150 of 
the SONET-ADM apparatus A(l), so that the transmission 
path requires to be switched. Thus, the transmission path 
switching unit 120 instructs the routing tag assembling/ 
disassembling unit 8e of the spare operation system to 
change the content of the routing tag, so that the transmis- 
sion path is switched. That is, the routing tag assembling/ 
disassembling unit 8e of the spare operation system attaches 
to the received ATM cell, the same routing tag as that of the 
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routing tag assembling/disassembling unit 8e for the present 
operation system. As a result, the SONET-ADM apparatus 
Ml) drops the ATM cell transmitted from the SONET-ADM 
apparatus C(3) from the optical fiber for the spare operation 
system. 5 

As previously described, according to this embodiment, it 
is possible to provide the service for the ATM cell in addition 
to the conventional service in the SONET, and also to 
provide the protection switch corresponding to the ATM cell 
in this SONET. 10 

In accordance with the present invention, it is possible to 
provide the service for the fixed length cell such as the AIM 
cell in addition to the conventional service, as well as to 
provide the protection switch corresponding to the fixed 
length cell in the communication networks such as the 
SONET. 

What is claimed is: 

1. An add/drop multiplexing apparatus for supporting a 
fixed length cells, comprising: 

an input unit for inputting multiplexed signals transmitted 
over a transmission path; 

a cross-connect unit for deriving a signal from the mul- 
tiplexed signals inputted by the input unit; 

a tributary interface unit for converting the signal derived 
by said cross- connect unit into a signal having such a 2 5 
format corresponding to a low-ordered communication 
network; 

wherein said tributary interface unit converts a fixed 
length cell received from said low-ordered communi- 
cation network into a signal format processable by said 30 
cross-connect unit, and also converts the signal deliv- 
ered from said cross-connect unit into a fixed length 
cell so as to be transmitted to said low-ordered com- 
munication network; and 
wherein said tributary interface unit includes: 35 
a VC table for registering therein a virtual channel used 

by said low-ordered communication network; 
a signal terminal unit for converting the signal derived 
from said cross-connect unit into the fixed length 
cell; 40 
a routing tag assembling unit for deriving a virtual 
channel discriminator from a header portion of the 
fixed length cell outputted from said signal terminal 
unit, for comparing the derived virtual channel dis- 
criminator with the virtual channel registered in said 45 
VC table, and for adding a routing tag indicative of 
said low-ordered communication network as a des- 
tination to said fixed length cell when both of said 
channels are coincident with each other; 
a routing device for investigating the routing tag of the 50 
fixed length cell outputted from said routing tag 
assembling unit so as to judge whether or not the 
destination of said fixed length cell is said low-order 
communication network, for transferring said fixed 
length cell to said low-ordered communication net- 55 
work when the destination of said fixed length cell is 
said low-ordered communication network, and for 
returning said fixed length cell to said routing tag 
assembling unit when the destination of said fixed 
length cell is not said low-ordered communication 60 
network; and 

a routing tag disassembling unit for removing the 
routing tag from the fixed length cell transmitted 
from said routing device to said low-ordered com- 
munication network. 65 

2. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 1, wherein: 
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when the fixed length cell is returned from said routing 
device, said routing tag assembling unit removes the 
routing tag from said fixed length cell, and returns the 
fixed length cell whose routing tag has been removed to 
said cross-connect unit. 

3. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 1, wherein: 

while a plurality of said add/drop multiplexing appara- 
tuses are connected by way of a transmission path for 
a present operation system and a transmission path for 
a spare operation system in a ring shape to constitute a 
communication network, 

each of said add/drop multiplexing apparatuses is com- 
prised of: 

a signal terminal unit/a routing tag assembling unit 
used for said transmission path for the present opera- 
tion system; and 

a signal terminal unit/a routing tag assembling unit 
used for said transmission path for the spare opera- 
tion system; 

when such a fixed length cell for designating said 
low-ordered communication network as a destina- 
tion is inputted from the signal terminal unit used for 
the transmission path for said present operation 
system, said routing tag assembling unit used for the 
transmission path for the present operation system 
attaches such a routing tag for indicating the low- 
ordered communication network as the destination to 
said fixed length cell; 

when such a fixed length cell for designating said 
low-ordered communication network as a destina- 
tion is inputted from the signal terminal unit used for 
the transmission path for said spare operation 
system, said routing tag assembling unit used for the 
transmission path for the spare operation system 
attaches to said fixed length cell such a routing tag 
for indicating that said fixed length cell is discarded 
to said fixed length cell; and 

said routing device transfers the ATM cell inputted 
from the routing tag assembling unit used for the 
transmission path for the present operation system to 
said low-ordered communication network, and also 
discards the ATM cell entered from the routing tag 
assembling unit used for the transmission path for 
the spare operation system. 

4. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 3, wherein: 

each of said add/drop multiplexing apparatuses includes a 
ring topology map for recording said add/drop multi- 
plexing apparatus for constituting said communication 
network along the transmission direction of said trans- 
mission path. 

5. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 3, further comprising: 

a switch map for registering such information used to 
identify whether or not the present operation system 
needs to be switched by the spare operation system 
when a failure happens to occur in each of said add/ 
drop multiplexing apparatuses with respect to each of 
add/drop multiplexing apparatus identification infor- 
mation used to identify said respective add/drop mul- 
tiplexing apparatuses. 

6. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 4, wherein: 

each of said add/drop multiplexing apparatuses include: 
a failure detecting unit for judging that a failure hap- 
pens to occur in such an add/drop multiplexing 



06/29/2004, EAST version: 1.4.1 



5,805,: 

19 

apparatus located on a down stream side among the 
adjoining add/drop multiplexing apparatuses when 
said failure detecting unit detects an insufficient 
synchronization of the fixed Length cell received by 
said tributary interface unit, and refers to said ring S 
topology map; 
a failure occurrence notifying unit for transmitting to 
said communication network, an OAM cell for 
recording therein add/drop multiplexing identifica- 
tion information used to specify the add/drop mul- 10 
tiplexing apparatus located on the down stream side 
when said failure detecting unit judges that the 
failure happens to occur in said add/drop multiplex- 
ing apparatus on the down stream side; and 
a transmission path switching unit for deriving the 15 
add/drop multiplexing apparatus identification infor- 
mation from said OAM cell when the OAM cell 
transferred from another add/drop multiplexing 
apparatus, for retrieving said switch map while using 
said add/drop multiplexing apparatus identification 20 
information as a keyword, and for substituting a 
content of a routing tag assembling unit used in the 
transmission path for the present operation system 
for a content of a routing tag assembled by said 
routing tag assembling unit used in the transmission 25 
path for the spare operation system. 

7. An add/drop multiplexing apparatus for supporting a 
fixed length cell as claimed in claim 5, wherein: 

each of said add/drop multiplexing apparatuses include: 
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a failure detecting unit for judging that a failure hap- 
pens to occur in such an add/drop multiplexing 
apparatus located on a down stream side among the 
adjoining add/drop multiplexing apparatuses when 
said failure detecting unit detects an insufficient 
synchronization of the fixed length cell received by 
said tributary interface unit, and refers to said ring 
topology map; 

a failure occurence notifying unit for transmitting to 
said communication network, an OAM cell for 
recording therein add/drop multiplexing identifica- 
tion information used to specify the add/drop mul- 
tiplexing apparatus located on the down stream side 
when said failure detecting unit judges that the 
failure happens to occur in said add/drop multiplex- 
ing apparatus on the down stream side; and 

a transmission path switching unit for deriving the 
add/drop multiplexing apparatus identification infor- 
mation from said OAM cell when the OAM cell 
transferred from another add/drop multiplexing 
apparatus, for retrieving said switch map while using 
said add/drop multiplexing apparatus identification 
information as a keyword, and for substituting a 
content of a routing tag assembling unit used in the 
transmission path for the present operation system 
for a content of a routing tag assembled by said 
routing tag assembling unit used in the transmission 
path for the spare operation system. 

* * # + * 
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